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Is there a glass ceiling over
Europe? Exploring the gender
pay gap across the wage
distribution

Wiji Arulampalam, Alison L Booth and Mark L Bryan

Although the mean gender wage gap has been extensively studied in the
labour economics literature, only relatively recently has attention shifted
to investigating the degree to which the gender gap might vary across the
wage distribution and why. Albrecht et al. (2003), using 1998 data for
Sweden, showed that the gender wage gap was increasing throughout the
wage distribution and accelerating at the top, and they interpreted this as
evidence of a glass ceiling in Sweden. De la Rica et al. (2005) undertook
a similar analysis using 1999 data for Spain. They stratified their sample by
education group and found that the gender wage gap was expanding over
the wage distribution only for the group with college/tertiary education.
For less educated groups, the gender wage gap was wider at the bottom
than at the top. Thus, it appears that in Spain, there was a glass ceiling
for the more educated but not for the less educated. Using a different
decomposition methodology in the quantile regressions framework and
Spanish data for 1995, del Rio et al. (2005) obtained results similar to those
of De la Rica et al.

The purpose of our chapter is to investigate these issues further in order to
see if the glass ceiling phenomenon was prevalent across pre-enlargement
Europe (the European Union before the admission of 10 new countries in
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2004). Using harmonised data from the European Community Household
Panel, we analyse gender pay gaps across the wage distribution for
11 countries using the quantile regression (QR) framework. We investigate
the extent to which gender affects the location (conditional mean), scale,
and shape of the conditional wage distribution, and whether or not these
patterns differ across the public and private sectors.

We first chart the gender pay gap using raw data. We then compare the
raw gender gaps with estimates that control for mens and women’s
attributes using the QR framework. This enables us to see how the gender
pay gaps would have differed if women had kept the same distribution
of characteristics but had been rewarded like men. Unlike ordinary least
squares (OLS), QR methods allow for the possibility that characteristics
have different returns at different points of the distribution. Following
Albrecht et al. (2003), we interpret a widening gender wage gap at the top
of the wage distribution as a glass ceiling. We refer to the situation in which
the gender pay gap widens at the bottom of the wage distribution as a sticky
floor.! Towards the end of the chapter, we discuss various hypotheses that
could explain our empirical findings.

The data, variables and raw gender
wage gap

Our data are from the European Community Household Panel (ECHP),
a large-scale survey conducted annually from 1994 to 2001. The ECHP was
specifically designed to be harmonised at the input stage: in most countries,
a standard questionnaire was used, with harmonised definitions and
sampling criteria. Although a standardised questionnaire does not overcome
the nuances of interpretation and meaning between different languages,
the harmonised format greatly facilitates cross-country comparisons.
We include in our analysis the 11 European countries listed in Table 7.1.
We omit Greece and Portugal owing to apparent gaps in the training data
and because of the small estimating subsamples with usable information
for those two countries. The ECHP data for Britain and Germany were

1 Booth et al. (2003) first defined a sticky floor as the situation arising when otherwise identical
men and women might be appointed to the same pay scale or rank, but the women are appointed at the
bottom and the men further up the scale. Such a strategy can evade some discrimination laws, since the
appointment rank is the same. Here we use the term more generally to describe the situation in which
the gender pay gap widens at the bottom of the wage distribution, as will be further explained below.



7.1S THERE A GLASS CEILING OVER EUROPE?

adapted from those countries’ existing national household surveys, while
data from the full harmonised questionnaire are available for the other
countries. Sample sizes are reported in column [5] of Table A7.1.

The education, industry and occupation variables are all coded according
to standard, internationally comparable definitions. Education levels are
defined according to the UNESCO International Standard Classification of
Education (ISCED). ISCED was intended for education policy analysis and
was designed to be invariant to differences in national education systems.?
The ECHP distinguishes between education completed to the lower
secondary stage (ISCED 0-2), upper secondary education (ISCED 3) and
post-secondary or tertiary education (ISCED 5-7). The data on the industrial
sector are categorised according to the European Union’s Classification of
Economic Activities in the European Community (NACE), and occupation
is defined using the International Standard Classification of Occupations
(ISCO-88). The Data Appendix lists the occupation and industry groups.

We initially estimated the gender pay gap separately for waves 2 and 8, in
order to chart any changes that might have occurred between 1995 and
2001. Since there was little difference between the two sets of estimates,
in our main model, we estimate the gender gap over the entire sample
of waves 2 to 8 inclusive,’ pooling all the waves and also including wave
dummies as explanatory variables in addition to the usual set of exogenous
variables. For the pooled sample, we do not require individuals to be present
in all waves or in consecutive waves. We therefore have new entrants across
waves, and we lose some individuals through attrition. Thus, we have
a changing composition of individuals. As reported in the final column of
Table A7.1, respondents were typically present in the panel for four waves.
As we discuss below, we account for multiple observations on the same
individuals in the calculation of the standard errors.

Because we wish to avoid conflating issues having to do with gender and
early educational enrolments, we exclude from our analysis individuals
under the age of 22 years, as well as paid apprentices and those on special

2 For details, see International Standard Classification of Education (ISCED): ISCED 1997 (fields)
and ISCED-F 2013, Eurostat, ec.europa.eu/eurostat/statistics-explained/index.php?title=International _
Standard_Classification_of_Education_(ISCED)#ISCED_1997_.28fields.29_and_ISCED-F_2013.

3 We omitted Wave 1 for two reasons. First, it does not contain information about whether or
not the respondent’s employment contract was fixed-term/casual. If temporary contract coverage varies
between men and women, temporary contracts could be an important determinant of the gender wage
gap. Second, the deflator used (the EU Harmonised Index of Consumer Prices, from Eurostat) is only
available from Wave 2. Also note that Austria did not join the ECHP until Wave 2 and that Finland did
not join until Wave 3 (following its accession to the EU in 1995). Thus, we have seven waves of data for
all countries except Finland, for which we have six waves.
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employment-related training schemes (who account for less than 1 per
cent of the sampled age group). Among older workers, there may also be
differential withdrawal from the labour force, depending, for example, on
how early retirement schemes operate. We therefore exclude workers aged
55 years and over. For each country, our estimating subsamples stratified by
gender comprise full-time and part-time public and private sector employees
who were (i) between the ages of 22—54 years inclusive, (ii) working at least
15 hours per week, (iii) not employed in agriculture, and (iv) with valid
observations on all the variables used in the wage equations. The 15-hour-
per-week cut-off was necessary because of the nature of the ECHP data,
where, in the first two waves, we were unable to distinguish individuals
regularly working fewer than 15 hours from those out of the labour force.
In addition, for those working fewer than 15 hours, the ECHP across
all waves provides no information on firm size, public/private sector, or
tenure. Thus, our estimating subsamples will under-represent low-hour
part-timers.*

The dependent variable is the log of the average hourly wage, including
overtime payments, in the respondent’s main job, deflated to 2001 prices.’
The deflators are the European Union’s harmonised indices of consumer
prices (HICP) (see Eurostat Yearbook 2003). The ECHP provides a rich set
of controls, which are listed in the notes under Table 7.2. Unfortunately,
the ECHP does not collect any information on either union status or union
coverage, and so we are unable to control for those variables in our estimation.
The data do not contain information on labour market experience, but we
do include tenure (6 categories) and a binary indicator denoting whether
the individual has had a spell of unemployment since 1989, which should
capture some of the variation in workers’ labour market attachment.

Throughout, we estimate our models for three subsamples of data: first,
a combined sample comprising both public and private sector workers,
and then two disaggregated subsamples, comprising public and private
sector workers, respectively. In the remainder of this section, we discuss the
estimates of the raw gender wage gap for all three samples and then briefly
present the methodology used to estimate the gender wage gap.

4 For most countries, low-hours part-timers represent only a tiny fraction of workers. Exceptions are
Britain (6.4 per cent of the subsample), Denmark (3.2 per cent), the Netherlands (9.8 per cent), and
Ireland (4.0 per cent). In all other countries the proportion of low-hours part-timers is under 3 per cent.
5  The log wage was calculated from the ECHP variables as log (wage) = log (PI211IMG x (12/52) /
PE005A) = log (normal gross monthly earnings from main job including overtime x (12/52) / weekly
hours in main job including overtime). No specific information is provided on overtime hours and premia.
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Table 7.1 reports estimates of the raw gender wage gap by country.
Column [1] of Table 7.1 indicates the male percentage of the various
subsamples by country. Men formed the majority of the workforce in all
countries except Finland (pooled). Britain and Denmark had a very similar
gender composition, at 50.5 per cent and 50.8 per cent, respectively. The
male proportion was highest in Spain (62.2 per cent of employees), closely
followed by the Netherlands (59.7 per cent) and Italy (59.3 per cent).
The mean raw gender gap is presented in column [2]. Inspection of columns
[3]-[7] reveals that in three countries — Ireland, Italy, and Spain — the raw
gender gap is decreasing as we move from the 10th to the 90th percentiles.
In contrast, there is a striking increase of 15-16 percentage points as we
shift from the 10th to the 90th percentiles in Finland and from the 50th
to the 90th percentiles in Denmark. In Britain, while the raw gender wage
gap was rather large (its mean was 24.6 per cent), it was relatively constant
across the distribution.

This simple comparison suggests the presence of considerable heterogeneity
across our EU countries. It also shows that measuring the gender pay gap at
the mean of each distribution (that is, comparing an ‘average’ woman with
an ‘average’ man) can produce a misleadingly simple picture of how men’s
and women’s wages differ. This mean gap can hide larger or smaller gaps
between high-paid men and women, or between low-paid men and women.®

Next, consider the raw gaps for the public sector. We were interested in
stratifying our sample by sector because institutions in the public sector
typically differ greatly from those in the private sector. In the public
sector, organisations are largely non-profit and thus isolated from the rigours
of the market economy. Thus, in principle, they could more easily follow
‘tastes for discrimination’ in their wage-setting behaviour. However, they are
also subject to government objectives and policies. The European Union
countries have adopted strong regulations in favour of equal opportunities,
and it is likely that these are more stringently enforced in the public sector

6 Overall wage inequality differs substantially across countries. In our data, the country with the
most compressed raw log hourly wage distribution (public and private sectors combined) is Denmark,
followed by Italy, the Netherlands, Finland, Belgium and Austria. The country with the most unequal
wage distribution is Ireland, followed by Spain, Britain, France and Germany. The 90th—10th percentile
differentials of the raw log wage distributions are as follows: Austria, 0.94 log points; Belgium, 0.90;
Britain, 1.20; Denmark, 0.72; Finland, 0.90; France, 1.13; Germany, 1.01; Ireland, 1.32; Italy, 0.88;
Netherlands, 0.89; and Spain, 1.30. Although calculated from our samples of prime-aged workers, these
figures are reasonably close to the 90-10 log wage differentials reported by Blau and Kahn (1996), whose
sample included four of the countries considered here, and in OECD (1996). Both of these studies used

datasets different from ours.
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than in the private sector. Simple OLS pooling tests reject joint equality of
the public—private sector coefficients in every country, confirming that this
is a valid separation.

As column [1] shows, the public sector had a majority female workforce in
seven of our 11 countries. Only in Austria, Ireland, Italy and Spain were
men in the majority in the public sector, and even in these countries, the
majority was slim (the highest proportion of men was 52.7 per cent in
Spain). In the private sector, on the other hand, men predominated across
all countries, and in six countries they accounted for over 60 per cent of the
private sector workforce.

The raw wage gap measured at the mean (column 2) was generally higher
in the private sector than in the public sector. While the raw average gender
wage gap in the public sector was in excess of 20 per cent in Britain, Finland
and the Netherlands, in Belgium, Italy and Spain it was under 10 per cent,
and indeed in Italy it was found to have been insignificantly different from
zero. In contrast, in the private sector, the raw average gender gap exceeded
13 per cent in all countries, and in Britain and Austria, it was close to 30 per
cent. In France, Germany, Ireland, the Netherlands and Spain, the gap was
around or over 20 per cent.

How does the raw gender wage gap vary across the unconditional
distribution? In the public sector, Italy is the only country where the raw
gender gap is found to have been statistically insignificant in all parts of
the distribution except at the top (see column [7]), where it was still very
much smaller (at about 5 per cent) than in other countries. In Finland and
the Netherlands, the raw gap increases monotonically as we move up the
unconditional wage distributions, and in Belgium, Denmark and Germany,
the gap is also higher towards the top of the distribution. In Ireland and
Spain, the gap moves in the opposite direction. In Britain, a remarkably
level raw gap of about 20 per cent occurs across the distribution.

Measures of the raw gap exhibit similar patterns in the private sector
(Table 7.1). The gender wage gap varies little over the distribution in
Britain. The gap increases moving up the wage distribution in Finland and
the Netherlands, and is also higher towards the top in Belgium, Denmark,
France, and Ireland. In contrast to what is found in the public sector in
Italy, the wage gap is now significantly different from zero and is U-shaped.
We find a similar pattern in Germany.



7.1S THERE A GLASS CEILING OVER EUROPE?

In summary, we find that in both the public and the private sectors, there
was a tendency in some countries for the gender wage gap to be higher
at the top of the wage distribution than in the middle region, hinting at a
possible ‘glass ceiling’ effect. However, the gender wage gap was wider at
the bottom end, too, for public sector workers in five countries (Austria,
Britain, Denmark, France, and Spain) and for private sector workers in
four countries (France, Germany, Italy, and Spain). This hints at a ‘sticky
floor’ effect in some countries. But these are only raw gender gaps. In order
to find out how much of the observed raw wage gap can be explained by
the differences in the returns to various characteristics, we next turn to the

QR results.

Wage gap estimates from QRs

The econometric model

Instead of looking at the effects of gender and other covariates on the
conditional mean of the log wage distribution, we look at the effects of gender
and other covariates on different quantiles of the log wage distribution.”
The effects of covariates on the location, scale and shape of the conditional
wage distribution can be easily estimated using a QR framework. Since
the QR framework allows the characteristics to have different returns at
different quantiles, at each point of the distribution, it can control more
tully for differences between men’s and women’s wages that are attributable
to their characteristics.

Following Buchinsky (1998), we specify the fth (0 < ¢ < 1)® conditional
quantile of the log wage (w) distribution for the 7-th individual (=1, ..., N)
in wave t (=1, ..., T), as:

(1) Quant, (w, | x,) = 2(0) +x, £(0), implying:
2w, =a®) +x, B0 +¢,,

with Quang, (¢, | x,) = 0.

7 The linear conditional quantile regression model was first introduced by Koenker and Bassett (1978).
For a recent survey of these models, see Buchinsky (1998).
8  0=0.5 refers to the median.
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For each sector, we estimate this model for men and women separately.
Note that if the underlying model were truly a location model — in the
sense that the changes in explanatory variables caused only a change in the
location of the distribution of w and not in the shape of the distribution —
then all the slope coefficients would be the same for all 8.” We use Stata 9 to
estimate the coefficients of our QR model.

We do not use the conventional method of estimating gender pay gaps in a
linear regression framework that was first introduced by Blinder (1973) and
Oaxaca (1973). Instead, we use a different method to calculate the gender
gap at the ” quantile due to differing returns adjusted for characteristics as
detailed below. That is the gap measured as the difference in pay that women
would have faced at the §” quantile if their labour market characteristics
had been rewarded as men’s were."

Estimation strategy and the
decomposition method

As noted above, we initially estimate the models separately by gender
and country, and thus have 22 sets of estimations for each specification
(Table 7.2 samples). Then we disaggregate by sector, and estimate the models
separately by gender, sector, and country, yielding 44 sets of estimations for
each specification (Table 7.4 subsamples). In the interest of space, and given
the focus of our chapter, we do not provide the complete set of estimates
for each country. Instead, we move straight to the calculations of the
gender wage gap obtained from the QR model. Full details of all estimated
effects for each country can be obtained from the authors on request.
The calculations enable us to evaluate whether a glass ceiling, a sticky floor,
or both are present.

9 Quantile regression models are more general than simple linear regression models allowing for
heteroskedastic errors, since they allow for more general dependence of the distribution of w (the dependent
variable) on the Xs instead of just the mean and the variance of the conditional mean alone.

10 We also calculated the gap using men’s characteristics as the reference, which answers the question
of what the gender wage gap would be if women had men’s characteristics but were still rewarded as
women (or equivalently if men were rewarded as women). The results were qualitatively similar, the main
difference being that for some countries the estimates of the gap were somewhat smaller in the higher parts
of the wage distribution. For example, the estimated gap at the 90th percentile (using pooled data) was
appreciably smaller in six countries (typically by about 6 percentage points). The practical effect of this
is to reduce the glass ceiling effect and increase the sticky floor effect. To some extent, the choice of base
is arbitrary, and these changes do not modify our conclusions.
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All models include the full set of other controls listed beneath Tables 7.2
and 7.4 (including wave dummies). Table 7.2 shows the results from the
wage gap calculations obtained from the pooled model, excluding controls
for occupation and industry but including a dummy variable for the private
sector. Table 7.4 gives the results disaggregated by sector, without and with
occupation and industry dummy variables.

We now provide more details on our calculations of the wage gaps. First, we
estimated the QRs for each gender (and by sector where necessary). Then
we calculated the predicted wage at different parts of the wage distributions
by gender (and sector). The wage gap in which we are interested measures the
effect of different returns to men and women when women’s characteristics
are used in the counterfactual calculations. A positive wage gap implies that
the returns to women’s characteristics are lower than those of men, and a
negative wage gap implies the reverse. Instead of using average characteristics
of the female sample to calculate the counterfactuals, we follow the bootstrap
procedure suggested by Machado and Mata (2005) and use the distribution
of women’s characteristics to calculate the decompositions directly at
particular quantiles of interest.'’ The procedure involves estimating the
marginal density of wages that are consistent with the estimated conditional
densities given by (2) and the hypothesised distribution of characteristics.
In practical terms, this was carried out as follows:

Step 1: Generate a random sample of size #=5,000 from a uniform
distribution U[0,1]: 0.0, This will yield a series of numbers telling us
which quantiles are to be estimated.

Step 2: For each & from step 1, estimate the coefficients § (¢) and B f(<9) in
equation (2), using the male dataset and the female dataset, respectively.

Step 3: Randomly draw 5,000 women (with replacement) and use their
characteristics to predict the wages using the estimated coefficients §_(¢) and
B (0) from step 2, generating two sets of predicted wages covering the whole
dj’;stribution. Note that because the block-bootstrapping procedure is used
to account for clustering at the individual level, there are more than 5,000
observations in practice (see footnote 14). This enables us to calculate (i) the
marginal distribution of women’s wages and (ii) the marginal distribution
of men’s wages that would obrtain if their characteristics were distributed as
women’s are.

11 A similar procedure was used by Albrecht et al. (2003) and De la Rica et al. (2005). Machado and
Mata (2005, Section 2.4) provided a detailed discussion of various methodologies that have been used to
calculate counterfactual densities.
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Step 4: Using the distributions calculated in step 3, we estimate the wage
gap as the difference between the predicted wage at each quantile using
the newly generated wage distribution for women and the counterfactual
distribution for men."

Although we realise that individuals might self-select into a particular sector/
industry/occupation, limitations of the dataset prevent us from addressing
the issue of self-selection. However, in order to see how the results change,
we first present the results from the estimation that pools the sectors, then
separately estimate the wage gaps for each sector with and without the
industry and occupational controls. We discuss the latter estimates towards
the end of the next subsection.

Estimates for the combined sample
(public and private sectors)

The wage gap estimates obtained following the method just described are
reported in Table 7.2, together with the percentage of the raw gap that
is explained by different returns.' To facilitate comparison with the usual
procedure, in the first column of Table 7.2, we report the gender wage gap
estimated from OLS using average female characteristics.

The first interesting point to note from this table is that all the estimated
gender wage gaps from the model are positive. Thus, in all countries, even
assuming that men and women have identical distributions of characteristics,
there is a gender pay gap across the wage distribution (due to differing
returns). Notice also that these estimates are all significantly different from
zero at the 1 per cent level.*

12 An alternative procedure to the above would be to make use of the raw female wage distribution in
the comparison. Although the simulated female wage distribution using the female characteristics and
returns is very similar to the raw female wage distribution, we have chosen to use the former because the
comparisons are made using wage distributions that have been simulated using the same procedure.

13 The controls included in the equations are listed under Table 7.2. In addition to human capital
variables and job characteristics, they include year dummies to allow for cyclical effects on the gender
wage gap at each quantile. Unfortunately, the ECHP contains no information about in individual union
membership or coverage by collective bargaining.

14 A bootstrap sample of size 200 was used for the calculation of the standard errors. The sampling
procedure used in the calculation also used the block- sampling method to account for clustering at the
individual level because of the panel nature of the dataset (Fitzenberger 1998).
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7.1S THERE A GLASS CEILING OVER EUROPE?

To facilitate comparison, we summarise in Table 7.3 the results from the
QR model estimates. We first define a glass ceiling as existing if the 90th
percentile wage gap is higher than the estimated wage gaps in other parts
of the wage distribution by at least two percentage points. The sticky floor
phenomenon is defined to exist if the 10th percentile wage gap is higher
than the 25th percentile wage gap by at least two percentage points. The
results are summarised in columns [1] and [5]. Column [1] of Table 7.3
shows that there was a glass ceiling in nine countries (Ireland and Spain are
the exceptions). Alternative definitions of a glass ceiling — see columns [2]
and [3] — produce similar conclusions. Note also that the estimated wage gap
is found to increase in Belgium, Britain, Denmark, Finland, Germany and
the Netherlands all along the wage distribution. In contrast, the estimated
wage gap decreases as one moves up the wage distribution in Spain.

There is also some evidence of sticky floors, but in only two countries (Italy
and Spain) using the 10-50 difference, and in only one country (Spain) using
the 10-25 difference. Here, women at the bottom (the 10th percentile) are
found to have been more disadvantaged than those at the 25th percentile.
In general, the wage gap at the mean is found to provide a very incomplete
picture of the differing returns faced by women and men at various points
of the wage distribution.

The proportion of the observed raw wage gap that is explained by the
differences in returns to characteristics is shown in square brackets for each
country in Table 7.2. A value greater than 100 per cent implies that women
had characteristics that compensated them for any ‘discrimination’ —
defined here as different returns to the same characteristics — that they faced
in the labour market. For example, in five countries — Belgium, Finland,
France, Italy and Spain — women typically had better characteristics than
men. The same was also true for Irish women whose earnings placed them
in the top parts of the distribution. Next, we turn to the estimates obtained
from the disaggregated subsamples, where public and private workers are
examined separately.
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7.1S THERE A GLASS CEILING OVER EUROPE?

The wage gap estimates obtained from the separate public and private sector
subsamples are reported in Table 7.4, together with the percentage of the
raw gap that is attributable to differing returns.” To facilitate comparison
with the usual procedure, we report in the first column the gender wage
gap estimated from OLS using average female characteristics. The findings
we focus on, shown on the left-hand side of Table 7.4, are the results from
estimations without industrial and occupational controls.

As for the pooled model, Table 7.4 shows that all the estimated gender
wage gaps are positive, in both the public and the private sectors. Thus,
in all countries, even if women had had the same returns as men, they
still would have received lower pay across the wage distribution. All the
gaps are significantly different from zero at the 1 per cent level. With the
exception of Finland and the Netherlands, the estimated wage gaps are also
generally higher in the private sector than in the public sector. In Finland,
the OLS public sector gender gap was 25 per cent, versus 21 per cent in the
private sector; and the gender gap in the public sector also exceeded that
in the private sector over the whole distribution. In the Netherlands, the
OLS gender wage gap was 13—14 per cent in both sectors, with a similar
increasing gap across the wage distribution.

We next discuss in more detail how the wage gap varies across the wage
distribution.

To facilitate comparisons, we summarise in Table 7.5 the results from the
QR model estimates reported in Table 7.4 using the same definitions as
before (see Table 7.3). We focus on the models excluding the industry and

occupation dummies.

15  See Footnote 13.
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7.1S THERE A GLASS CEILING OVER EUROPE?

First, consider the public sector estimates, shown in the top panel of
Table 7.4. In nine of the 11 countries — Austria, Belgium, Britain, Denmark,
Finland, France, Germany, Italy, and the Netherlands — the gender wage gap
was higher at the 90th percentile of the wage distribution than at any of the
lower percentiles we examined, pointing to a wide-spread glass ceiling effect
across Europe. Following our precise criterion for the existence of a glass
ceiling — that the 90th percentile wage gap must exceed the estimated wage
gaps in other parts of the wage distribution by at least two percentage points
— Finland drops out of the set. However, it rejoins this group of countries
when the glass ceiling is defined by the 90-50 differential (column [3]).
Across the countries, the highest wage gap at the 90th percentile is found
in Finland, where it increases monotonically from about 16 per cent at the
10th percentile to about 31 per cent at the 90th percentile. The estimated
wage gap is also found to increase monotonically along the wage distribution
in six other countries — Belgium, Britain, Denmark, Germany, Italy, and the
Netherlands — although not as dramatically as in Finland.

We find no evidence of sticky floors, as previously defined, in the public
sector: that is, the results indicate that the wage gap at the 10th percentile
did not exceed the wage gap at the 25th percentile by 2+ percentage points in
the public sector in any of the 11 countries. In general, Belgium, Denmark,
Germany, Italy, and Spain were countries with relatively low wage gaps.
Once again, the wage gap at the mean is found to provide a very incomplete
picture of the differing returns faced by women and men at various points
of the wage distribution.

Second, consider the private sector estimates, shown in the bottom panel of
Table 7.4 and also summarised in the bottom panel of Table 7.5. In contrast
to the public sector, the private sector exhibits very large wage gaps.
Furthermore, a glass ceiling effect is found in almost all of the 11 countries.
The only exceptions are Spain, which had a fixed gap of about 20-21 per
cent along the wage distribution, and Ireland, which had a glass ceiling only
under the column [3] definition. The only evidence of sticky floors is in
France, where the gap at the 10th percentile was just over two percentage
points higher than at the 25th percentile.

We next turn to the proportion of the observed raw wage gap that is explained
by the differences in returns to characteristics, shown in square brackets for
each country in Table 7.4. Since the wage distributions are simulated using a
single distribution of (women’s) characteristics, differences over the quantiles
represent interactions between the characteristics and returns. In the public
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sector in six countries —Austria, Belgium, France, Ireland, Italy and Spain —
women typically had better characteristics than men, and at the top of the
distribution, this was true for women in all countries except Spain.'® In the
private sector, Finland, France and Italy are the only countries in which
women’s superiority to men in productive characteristics was sufficient to
compensate them for different returns across all parts of the distribution.

The estimates just discussed exclude controls for occupation and industry.
We have focused on these results because of the possibility that industry and
occupation are endogenous. An additional reason for omitting these controls
is that employers’ or trade unions’ discriminatory or exclusionary practices
could be highly correlated with occupation and industry. However, the
occupational and industry controls might also reflect otherwise unmeasured
human capital, and for this reason, we may wish to include them. The
estimates of the gender pay gap without such controls — and which thereby
ignore the potential effect of unobserved human capital — could be viewed as
an upper bound for the extent of ‘discrimination’. Conversely, the estimates
of the gender pay gap with such controls could be viewed as a lower bound
for the extent of ‘discrimination.’

For comparison with our main results, the right-hand side of Table 7.4
presents estimates including occupation and industry. The right-hand
panel of Table 7.5 summarises the pattern of glass ceilings and sticky floors
according to the various definitions. Table 7.5 shows that using occupation
and industry to try to account for the gender wage gap does not greatly
change the previous conclusions that glass ceilings are widespread, especially
in the public sector, and that two countries also have sticky floors. This may
suggest that these occupational and industry controls are not picking up
heterogeneity in discriminatory practices towards women. However, there
are some notable exceptions: with the inclusion of industry and occupation,
the private sector glass ceilings in Britain and Finland disappear using the
column [1] and [2] definitions. This could indicate that the glass ceilings in
these countries primarily reflect occupational or industrial segregation, but
we do not push this interpretation too far, given the possible endogeneity
issues and potential unobserved productivity effects. Finally, notice that
a public sector sticky floor using the 25-10 differential is now found for
Austria and a private sector sticky floor remains in France.

16 The very large values in, for example, the public sector in Italy merit comment. They arise because
there is essentially no gap in the raw data (Table 7.1), but a large gap when characteristics are controlled
for, resulting in a high percentage figure due to differing returns.
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Discussion and conclusions

The European institutional setting

Our estimated gender pay gaps show that even if the distribution of
characteristics were the same across gender, men and women would receive
different returns across the wage distribution. We now speculate as to why
the estimated gender pay gaps in Europe are (i) larger at the top of the wage
distribution (glass ceilings) in most countries, and (ii) larger at the bottom
of the wage distribution (sticky floors) in two countries.

Gender-specific policies — such as equal opportunity and anti-discrimination
laws, parental leave provisions and the availability of childcare — are likely to
affect gender wage gaps, including both mean gaps and gaps across the wage
distribution. Gender wage gaps are also likely to be influenced by wage-setting
institutions that do not directly impinge on gender, such as those governing
collective bargaining and minimum wages. Cross-country differences in such
policies and institutions across the 11 European Union countries for which
we have data may well contribute to observed variations in gender wage
gaps. While clearly, with just 11 observations, we cannot hope to provide
a conclusive test of the impact of different institutions on the gender pay
gap, we are able to provide some interesting correlations between summary
measures of various important institutions and our observed gender pay gaps.
In what follows, we use our estimated gaps (taken from Table 7.2) for the
combined samples (in which public and private sector workers were pooled).
We do so because our summary measures of various institutions are only
available countrywide and are not disaggregated by sector.

Gender-specific policies

First, we consider how gender-specific policies might affect pay. Member
states of the European Union prohibit discrimination based on gender,
race (including nationality and citizenship), and — in Northern Ireland
only — religion.'” Nonetheless, although discrimination may be proscribed
by legislation, whether or not it is still practised may depend on the
effectiveness of the law’s implementation and the willingness of individuals

17 In light of the European Framework Directive, categories covered by anti-discrimination legislation
were extended in 2003 to include religion and sexual orientation, and in 2006 to include the additional
categories of age and disability.

147



148

UNEVEN REWARDS

to take violations to the courts. To the extent that only the more articulate
and better educated are willing to take legal action against breaches of the
law, we might expect the impact of these policies to work against glass
ceilings as defined above.

Parental leave provisions and state provision of childcare for under-school-age
children vary considerably across countries (OECD 2001; Jaumotte 2003).'
These institutions are likely to influence the behaviour of men and women
differently and hence affect gender wage gaps. Blau and Kahn (2003) noted
that the expected impact of these policies is unclear a priori. On the one hand,
women who are not subject to parental leave provisions might give up — or lose
— their jobs on having a child, and might re-enter subsequently at lower-level
jobs providing shorter hours and lower pay, while women who do have access
to parental leave might enjoy higher relative earnings through the fact that
these policies preserve their ties with the firm and thereby increase incentives
to invest in specific human capital. These factors will lead to a correlation
between parental leave policies and higher female pay. We will term this
the positive effect of parental leave policies. On the other hand, however,
generous leave policies could increase women'’s time out of the workforce for
childbearing, thus exacerbating the average gender pay gap for that group.
This is the potential negative effect of parental leave policies.

Empirical research tends to find a positive effect of short leaves on women’s
wages but a negative effect for long leaves (Ruhm 1998; Waldfogel 1998).
But why should these leave policies affect gender wage gaps across the wage
distribution? We might expect, a priori, that women at the bottom will be
less attached to the workforce, and so the positive impact of leave policies
increasing women’s attachment to firms might dominate the negative effect
outlined above. Ultimately, however, which effect dominates — and in which
countries — is an empirical question.

What is the extent of statutory parental leave policies in the EU countries for
which we have data? According to the OECD (2001, Table 4.7), the country
with the highest total duration of maternity/ childcare leave (weeks) is
Finland, followed by Spain, France, Germany and Austria; the country with
the lowest is the United Kingdom, followed by Ireland. There is also some
evidence of extra-statutory provision of similar family-friendly arrangements

by firms. According to the OECD (2001, p. 147) and Evans (2001), the

18  Paternity leave entitlements are still relatively uncommon, and where they are found are typically
of short duration (OECD 2001:145). Of our 11 countries, Spain, the Netherlands, Belgium and France
mandate three or fewer days’ paternity leave, while Denmark mandates 14 days.
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countries with the highest coverage of extra-statutory provisions are Austria
and West Germany, followed by Italy, Greece and Spain, and coverage is
lowest in the Nordic countries, Ireland and the United Kingdom."

We now consider formal childcare policies. These are likely to have a positive
effect on women’s wages, not only because they are likely to increase women’s
attachment to firms, thereby increasing incentives to make investments in
firm-specific skills, but also because they may enable women to return to
work earlier than would otherwise be possible. We would therefore expect
childcare provision to reduce the gender pay gap, ceteris paribus. However,
an additional possibility is that the presence of subsidised childcare attracts
into the workforce those women who are the least committed to market
production. The associated selectivity effect may then actually increase the
gender wage gap at the bottom of the wage distribution.

According to the OECD (2001), the countries with the largest proportions of
children under three years old using formal childcare are Denmark at 64 per
cent, followed by Ireland at 38 per cent, Britain at 34 per cent, France at
29 per cent, and Finland at 22 per cent. In four other countries, in contrast
— Italy, the Netherlands, Spain and Austria — the figure is below 7 per cent.

Figure 7.1 presents three scatter plots (a, b and ¢) illustrating the cross-
country correlation between the OECD (2001) work—family reconciliation
index and (i) sticky floors defined as the 10=50 pay difference, (ii) glass
ceilings defined as the 90-50 pay difference, and (iii) the mean gender pay
gap. The OECD work—family reconciliation index is the sum of indicators
for the coverage of children under three years of age in formal childcare,
maternity leave, flexi time, voluntary part-time and half of the extra-
statutory leave by firms indicator (see OECD 2001, p. 152). The plots show
that, across countries, the work—family index is negatively correlated with
sticky floors and positively correlated with glass ceilings, with z-statistics
of -2.7 and 3.2, respectively. Thus, countries with more ‘generous’ work—
family policies have a lower wage gap at the bottom of the wage distribution
and a wider gap at the top. For example, Denmark and the Netherlands
have the most liberal work—family policies, and they have a big pay gap at
the top and a small pay gap at the bottom of the wage distribution.

19  Evans (2001) identified four main types of family-friendly arrangements by firms: leave from work
for family reasons; changes to work arrangements for family reasons; practical help with childcare and
eldercare; and the provision of training and information. OECD (2001) summarises these extra-statutory
provisions along two dimensions: average percentage of female employees reporting extra family leave,
and percentage of female employees reporting provision/subsidies for child daycare. The Netherlands has
especially high levels of firm-provided daycare relative to the amount of extra-statutory leave.
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Figure 7.1: Work-family reconciliation
Source: OECD 2001 index.

We noted above that family-friendly policies could be a double-edged sword.
On the one hand, they might raise women’s relative earnings by preserving
their ties with the firm, thereby increasing incentives to invest in specific
human capital and leading to higher female pay. But on the other hand,
family-friendly policies could increase women’s time out of the workforce
for childbearing, thus widening the average gender pay gap for that group.
Our scatter-plot in Figure 7.1b — showing that the gender pay gap is higher
at the top of the wage distribution in countries with generous family-
friendly policies — suggests that the negative effect dominates at the top of
the distribution in our sample of 11 European countries.

What about women at the bottom of the wage distribution? If such
women are, on average, less attached than other women to the workforce,
it is plausible that generous family-friendly policies might increase their
attachment to firms. Our data are certainly consistent with that hypothesis.
The scatter-plot in Figure 7.1a — showing that the gender pay gap is lower
at the bottom of the wage distribution in countries with generous family-
friendly policies — suggests that the positive effect of family-friendly policies
dominates at the bottom of the distribution.
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Figure 7.2: Wage dispersion

Albrecht et al. (2003, p. 172), using a QR framework, charted the extent
of the Swedish glass ceiling and speculated as to its causes. They found
that gender differences in returns were the primary factor. They rejected
the notion of a ‘taste-based explanation ... [whereby] Swedish women
prefer to work in family-friendly but low-wage jobs,” on the grounds that
gender differences arise from differences in rewards even when the analysis
controlled for occupation. A more likely explanation, they wrote, is one
based on the ‘work environment faced by Swedish women, especially
‘the Swedish parental leave policy and the daycare system,” which provide
strong incentives to participate but not to commit strongly to a career.

Albrecht et al.’s conjecture is interesting and is supported by our results for
Denmark.?® But the fact that we find the same glass ceiling effect across
the majority of other EU countries, with their very different parental leave
policies and daycare systems, suggests that this cannot be the primary
explanation. For example, Italy has low levels of ‘work-family reconciliation
policies’ — and it too exhibits a glass ceiling.

A second reason put forward by Albrecht et al. (2003) for the Swedish
glass ceiling phenomenon is the relatively high wages at the bottom of
the wage distribution, making it ‘very difficult for career-oriented women
to hire household help or help with child-care’, especially for the very

20  See Pylkkanen and Smith (2004) for a detailed analysis of the impact of family-friendly policies on
women’s parental leave behaviour in Sweden and Denmark.

151



152

UNEVEN REWARDS

young children under 12 months who cannot be admitted into daycare.
For this reason, women might wind up in less demanding jobs and thus
fall substantially behind men towards the top of the distribution. Thus,
cross-country evidence should show a negative correlation between the
magnitude of the glass ceiling and the dispersion of the wage distribution.
This relationship is illustrated in Figure 7.2b for our sample of 11 countries,
where we have measured wage dispersion by the 90th—10th percentile
differential of log wages in the full sample of workers in each country. There
is indeed a statistically significant negative correlation that is consistent with
this hypothesis: the #statistic on the log wage dispersion measure in the
glass ceiling regression is -4.1.

Pay-bargaining institutions

Next, we consider pay-bargaining institutions that may not directly
impinge on gender. While collective bargaining institutions and the degree
of coordination and centralisation of wage bargaining might not have direct
gender effects, they could well have important indirect effects. For example,
trade unions may be less likely to represent the interests of their female
electorate — who may be perceived as having a marginal attachment to the
workforce — than of the male electorate (Booth and Francesconi, 2003).

In addition, collective bargaining and associated institutions affect the wage
structure in general. To the extent that the wage distribution is compressed,
these institutions may thus impinge indirectly on women’s wages and,
through this mechanism, affect the gender pay gap. Figure 7.2 suggests that
this may indeed be the case. It shows that sticky floors are increasing, while
glass ceilings are declining, in the 90:10 log wage differential. For those
countries with greater wage dispersion, in particular Spain, the gender
pay gap is relatively high at the bottom of the distribution and relatively
low at the top of the distribution compared to the median. However, only
the latter relationship is statistically significant (the former has a #statistic
of only 1.3, while the latter has a zstatistic of -4.1). Quite why the glass
ceiling should be declining in wage dispersion is unclear. One hypothesis
already mentioned is that high-wage dispersion may mean that high-skilled
career-focused women can obtain cheaper domestic services.
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Figure 7.3: Union coverage

Countries with higher levels of unionisation and more centralised or
coordinated bargaining also tend to have the lowest wage dispersion (Blau
and Kahn 1992, 1996, 2003; Boeri, Brugiavini, and Calmfors 2001).
Centralised bargaining — and more coordinated bargaining — results in
lower wage dispersion, and is thus likely to lower the gender pay gap,
ceteris paribus, perhaps especially at the bottom of the wage distribution.
Moreover, in all the countries for which we have data, the female wage lies
below the male wage across the entire distribution. Hence, centralised pay-
bargaining systems that raise the minimum level of pay regardless of gender
are also likely to lower the gender pay gap, ceteris paribus.

Although we can group our countries by both the extent of union density
and the extent of union coverage, we choose to focus only on coverage.”! The
countries in which at least 75 per cent of the workforce is covered are Austria,
Germany, Belgium, the Netherlands and France (Boeri et al. 2001, p. 92).
The countries with the highest levels of coordination of bargaining — both
of unions and employers — are Austria and Norway, followed by Germany
and Finland. The lowest levels of coordination are found in the United
Kingdom and Ireland. Of course, it is impossible with so few observations
to tease out the direct and indirect effects of unions on our estimated gender

21  The extent of union recognition or coverage is a better measure of union power than is union density,
as argued in Booth (1995). In addition, the degree of coordination between unions, and between unions
and employers, can also be crucial, as well as the degree of centralisation of bargaining. See Boeri et al.
(2001) for a discussion and for detailed tables indicating the variation of these measures across the EU.
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gaps. We have only 11 observations for the wage dispersion measure, and for
the union measure, we have only nine observations, as there were no data
available for Ireland and Italy. However, Figure 7.3a does reveal a positive
correlation between the magnitude of the sticky floor and union coverage.
Figure 7.3b reveals a positive correlation between the magnitude of the
glass ceiling and union coverage, and Figure 7.3c also shows that the mean
wage gap increases with union coverage. However, none of these estimated
relationships is statistically significant (the #-statistics for Figures 7.3a—c are
0.5, 0.3, and 0.2). Perhaps it is unsurprising that the data here are not very
informative, given that we have only nine observations.

Statutory minimum wages compress the bottom of the pay distribution,
and so are likely to reduce the gap between men and women at the bottom
(Dolado et al. 1996). Institutional pay compression — whether through
unions or through minimum wages — may distort skills investment
incentives. However, recent studies suggest that, in the presence of labour
market imperfections inducing wage compression, firms may be willing
to finance work-related training (see, inter alia, Stevens 1994; Acemoglu
and Pischke 1999, 2003; Arulampalam et al. 2004). If pay returns are
reduced by pay compression, women have less incentive to stay in the
workforce when engaged in child-rearing. Conversely, high wage floors
might increase the likelihood that women stay in the workforce, because
of the higher opportunity cost of time out, and women might therefore
have higher levels of work experience and skills acquisition. Whether these
effects on the gender pay gap vary across the wage distribution is ultimately
an empirical issue. Certainly, Figures 7.2a and b show that countries with
low wage dispersion have lower gender pay gaps at the bottom of the wage
distribution and higher pay gaps at the top. This correlation is consistent
with the hypothesis that women in countries with low pay dispersion are
more likely to stay attached to firms at the bottom of the distribution.

Other factors

Of course, other factors are also likely to be at work. Many labour markets
are hierarchical, and promotion and appointment procedures can exacerbate
gender pay gaps across the pay distribution. While promotions are typically
subject to well-defined procedures, especially in larger organisations, exactly
where in the rank-specific salary scale a successful candidate is appointed
can depend on individual negotiation skills or bargaining power, or
employer discretion, in addition to experience. Booth et al. (2005), using
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data on promotions from the BHPS, showed that women gained less from
promotion than men did, ceteris paribus.?? If promotion procedures favour
men over women towards the top of the wage distribution, then the gender
pay gap might be bigger towards the top. Landers et al. (1996) showed, in
their study of US law firms, how such criteria for promotion as excessively
long hours of work can exacerbate gender pay gaps towards the top of the
lawyers’ wage distribution.

Individuals are frequently appointed at a particular rank level of the relevant
scale for their occupation or industry and then aim to work their way up the
hierarchy. While both promotions and pay are covered by anti-discrimination
legislation and equal opportunities policies, there is scope for discretion — or
discrimination — in the choice of the particular level within a rank to which
an individual is appointed. Thus, if men are initially appointed at a higher
starting salary (a higher rung) within a particular scale than are comparable
women, then the gender pay gap might be bigger towards the bottom of
the wage distribution — the sticky floor. Another hypothesis is that women
towards the bottom might have less bargaining power or be more likely
to be subject to firms’ market power than comparable men, due perhaps
to unobservable family commitments or social custom whereby the man’s
career takes precedence. Although we are unable to explore these hypotheses
with our data, we mention them in passing because it is possible that such
mechanisms partly explain our findings.

Conclusions

The analysis in this chapter shows that, across our sample of 11 European
Union countries in 1995-2001, women were paid less than men, even
when the analysis holds the distribution of characteristics constant. The
magnitude of the gaps — which can be attributed to differing returns — varied
substantially across the different countries and across the wage distributions.
We suggest that the considerable heterogeneity in EU countries’ institutions
is likely to contribute to these differences, as illustrated by the simple
correlations in Figures 7.1-7.3.

22 Blackaby et al. (2005), using data on the labour market for academic economists in the United
Kingdom, produced further evidence that promotions might exacerbate gender pay inequality.

155



156

UNEVEN REWARDS

Acknowledgements

This chapter was first published as Arulampalam, W., Booth, A.L., and
Bryan, M.L. (2007). ‘Is there a glass ceiling over Europe? Exploring the
gender pay gap across the wage distribution’, /LR Review, 60(2):163—186.
doi.org/10.1177/001979390706000201.

The authors gratefully acknowledge the support of the Leverhulme Trust.
For helpful comments, they thank Bernd Fitzenberger, Jose Machado, Blaise
Melly, Jeremy Smith, and participants in the 7th Labour Econometrics
Conference, Auckland, 13-14 August 2004, the 2nd SOLE/EALE World
Conference, San Francisco, 2—5 June 2005, and the 2005 Conference of
the European Panel Users Network, Colchester, UK, 30 June — 2 July 2005.

Data from the ECHP Survey 1994-2001 are used with the permission
of Eurostat.

References

Acemoglu, D., and Pischke, ]J.-S. (1999). “The structure of wages and investment
in general training’, Journal of Political Economy, 107(3):539-572. doi.org/
10.1086/250071.

Acemoglu, D., and Pischke, J.-S. (2003). ‘Minimum wages and on-the-job
training’, Research in Labor Economics, 22:159-202.

Albrecht, J., Bjérklund, A., and Vroman, S. (2003). ‘Is there a glass ceiling in
Sweden?’, Journal of Labor Economics, 21(1):145-177. doi.org/10.1086/344126.

Arulampalam, W., Booth, A.L., and Bryan, M.L. (2004). ‘Training and the new
minimum wage’, Economic Journal, 114(494):C87-C94.

Blackaby, D., Booth, A.L., and Frank, J. (2005). ‘Outside offers and the gender pay
gap: Empirical evidence from the UK academic labour market’, 7he Economic
Journal, 115(501):F81-F107. doi.org/10.1111/j.0013-0133.2005.00973.x.

Blau, ED., and Kahn, L.M. (1992). “The gender earnings gap: Learning from
international comparisons’, American Economic Review, 82(2), pp. 533-538.

Blau, ED., and Kahn, L.M. (1996). “Wage structure and gender earnings differentials:
An international comparison’, Economica, 63(Supplement):S29-S62.


http://doi.org/10.1177/001979390706000201
http://doi.org/10.1086/250071
http://doi.org/10.1086/250071
http://doi.org/10.1086/344126
http://doi.org/10.1111/j.0013-0133.2005.00973.x

7.1S THERE A GLASS CEILING OVER EUROPE?

Blau, ED., and Kahn, L.M. (2003). ‘Understanding international differences in the
gender pay gap’, Journal of Labor Economics, 21(1):106-144.

Blinder, A. (1973). “Wage discrimination: Reduced form and structural estimates’,

Journal of Human Resources, 8(4):436—455.

Boeri, T., Brugiavini, A., and Calmfors, L., eds. (2001). The Role of Unions in the
Twenty-First Century. Oxford: Oxford University Press.

Booth, A.L. (1995). The Economics of the Trade Union. Cambridge: Cambridge
University Press.

Booth, A.L., and Francesconi, M. (2003). ‘Union coverage and non-standard work in

Britain', Oxford Economic Papers, 55(3):383-416. doi.org/10.1093/0ep/55.3.383.

Booth, A.L., Francesconi, M., and Frank, J. (2003). ‘A sticky floors model
of promotion, pay, and gender’, European Economic Review, 47(2):295-322.
doi.org/10.1016/S0014-2921(01)00197-0.

Buchinsky, M. (1998). ‘Recent advances in quantile regression models’, Journal of
Human Resources, 33(1):88—126.

De la Rica, S., Dolado, J.J., and Llorens, V. (2005). ‘Ceiling and floors: Gender
wage gaps by education in Spain’. IZA Discussion Paper No. 1483, Bonn.

Del Rio, C., Gradin, C., and Canto, O. (2005). “The measurement of gender wage
discrimination: The distributional approach revisited’. Working Paper No. 25,
ECINEQ (Society for the Study of Economic Inequality).

Dolado, J.J., Kramarz, E, Machin, S., Manning, A., Margolis, D., and Teulings, C.
(1996). “The economic impact of minimum wages in Europe’, Economic Policy,

23:319-372.

Eurostat. (2003). Eurostar Yearbook 2003. The Statistical Guide to Europe: Data
1991-2001. Luxembourg: Office for Official Publications of the European

Communities.

Evans, J.M. (2001). ‘Firms contribution to the reconciliation between work and
family life’. Labour Market and Social Policy Occasional Papers No. 45, OECD,
Paris.

Fitzenberger, B. (1998). ‘The moving blocks bootstrap and robust inference for linear
least squares and quantile regressions’, Journal of Econometrics, 82:235-287.

Jaumotte, E (2003). ‘Female labour force participation: past trends and main
determinants in OECD countries’. Economics Department Working Paper

No. 376, OECD, Paris.

157


http://doi.org/10.1093/oep/55.3.383
http://doi.org/10.1016/S0014-2921(01)00197-0

158

UNEVEN REWARDS

Koenker, R., and Bassett, G. (1978). ‘Regression quantiles’, Econometrica, 46(1):
33-50. doi.org/10.2307/1913643.

Landers, R M., Rebitzer, J.B., and Taylor, L.J. (1996). ‘Rat race redux: Adverse
selection in the determination of work hours in law firms’, American Economic

Review, 86(3):329-348.

Lucifora, C., and Meurs, D. (2004). “The public sector pay gap in France, Great
Britain, and Italy’. IZA Discussion Paper No. 1041, Bonn.

Machado, J., and Mata, J. (2005). ‘Counterfactual decomposition of changes in
wage distributions using quantile regression’, Journal of Applied Econometrics,

20(4):445-465.

Oaxaca, R.L. (1973). ‘Male-female wage differentials in urban labor markets’,
International Economic Review, 14(3):693—709.

OECD. (1996). ‘Earnings inequality, low-paid employment and earnings mobility’.
In Employment Outlook. Paris: OECD.

OECD. (2001). ‘Balancing work and family life: Helping parents into paid
employment’. In Employment Outlook. Paris: OECD.

Pylkkiinen, E., and Smith, N. (2004). “The impact of family-friendly policies in
Denmark and Sweden on mothers’ career interruptions due to childbirth’. IZA
Discussion Paper No. 1050, Bonn.

Ruhm, C.J. (1998). “The economic consequences of parental leave mandates:
Lessons from Europe’, The Quarterly Journal of Economics, 113(1):285-317.
doi.org/10.1162/003355398555586.

Stevens, M. (1994). ‘A theoretical model of on-the-job training with imperfect
competition’, Oxford Economic Papers, 46(4):537-562. doi.org/10.1093/oxford
journals.oep.a042147.

Waldfogel, J. (1998). “The family gap for young women in the United States and
Britain: Can maternity leave make a difference?’, journal of Labor Economics,

16(3):505-545. doi.org/10.1086/209897.


http://doi.org/10.2307/1913643
http://doi.org/10.1162/003355398555586
http://doi.org/10.1093/oxfordjournals.oep.a042147
http://doi.org/10.1093/oxfordjournals.oep.a042147
http://doi.org/10.1086/209897

7.1S THERE A GLASS CEILING OVER EUROPE?

Appendix

Selection of estimating samples and sample sizes

The selection criteria are outlined in the text and result in sample sizes as
given in column [5] of Appendix Table A7.I. The pooled, economy-wide
models use the combined public and private sector samples for each gender.
In the separate private and public sector analyses, which include occupation
and industry, the various industry and occupation dummies were combined
in the following cases: (i) where there were small cell sizes (less than 1 per
cent of observations for both sexes); and (ii) where there was strong gender
segregation (less than 1 per cent of one sex in a cell).

For the industry dummies, the base case in the public sector is administration,
and the base case in the private sector is manufacturing. The table below
shows how dummies were combined for each sector and country. For the
public sector (where industry structure varies substantially across countries),
the table lists the dummies combined and those included separately. Note
that when energy is combined with manufacturing, it is simply left in the
base case. For the private sector, the table lists only combined dummies.
The others are all included separately. The full industry list is as follows:
agriculture (all observations dropped), energy, manufacturing, construction,
retail, hotels, communications, finance, property, administration, education,
social services, other and missing industry.

For the occupational dummies, the base case is unskilled. The most
common form of occupational segregation is in the public sector, where
there are very few female craft workers or operatives. These categories were
combined with service and shop workers (this was preferred to combining
them with the unskilled category). The full occupational list is as follows:
manager, professional, associate professional, clerical worker, service worker,
agricultural worker (all observations dropped), craft worker, operative,
unskilled/other and missing occupation.

Germany: to account for differences in wage determination between east and
west in post-unification Germany, following a pooling test, we interacted
the following variables with a dummy variable for Eastern Germany: age,
education, health status, any experience of unemployment since 1989,
fixed-term contract, occupation, firm size (private sector) and year.
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by Alison L Booth, published 2026 by ANU Press, The Australian
National University, Canberra, Australia.

doi.org/10.22459/UR.2026.07


http://doi.org/10.22459/UR.2026.07

